Introduction
The public health and social harms resulting from misuse of opioids, particularly substance use disorders related to prescription opioids, have been under intense scrutiny in recent years [9, 53] . Some individuals who receive prescription opioids also use heroin, which has additional risks due to unknown potency and adulteration [7] . Center for Disease Control and Prevention (CDC) statistics indicate that 115 Americans die of an opioid overdose each day [8] . Although the dominant media narrative assigns much of the blame to overprescribing or misprescribing by physicians, the news media less than 20 years ago frequently castigated physicians for failing to provide sufficient pain control and dismissed or ignored the possibility that inappropriate deployment of opioids could lead to addiction [36, 44, 67] . As one article published in American Family Physician in 2000 stated: "Despite recent advances in the understanding of pain management, patients continue to suffer needlessly, primarily because of improper management and inadequate pain medication" [4, 44] . In 2001, a story appeared in the Chicago Tribune reporting that "[a] jury awarded $1.5 million to the family of an 85-year-old man who accused his doctor of not prescribing enough pain medication during his final days" [36] .
Since then, the narrative has changed. Headlines such as "Who Is Responsible for the Pain-Pill Epidemic?" and "Doctors Increasingly Face Charges for Patient Overdoses" have led physicians in many cases to be extremely cautious in prescribing opioids and lawmakers to impose highly specific restrictions on treatment use of opioids [27, 54] . Legal actions seeking to impose liability on opioid manufacturers for their marketing practices have focused on the alleged effects of those marketing efforts on physician prescribing [74] . Yet, nothing can relieve the responsibility of the physician as the party ultimately responsible for the decision to prescribe a controlled substance. That responsibility is grounded in professional obligations to treat patients appropriately and according to accepted standards of care, violation of which can lead to professional discipline, peer review actions, and quality-assurance measures [4, 54] . This article evaluates the effectiveness of recent legislative mandates and restrictions on opioid prescribing and proposes alternative frameworks for combatting and preventing harms caused by the misuse of prescribed opioids.
Enforcement Mechanisms
Strategies to address the opioid epidemic have taken a number of different forms. Although the majority of opioid prescribing regulation has taken place at the state level, federal law also imposes restrictions. Drug Enforcement Administration regulations restrict the use of methadone for addiction therapy and create strict administrative requirements for physicians treating addiction with buprenorphine, a partial opioid agonist also used in the treatment of addiction [1] .
However, the majority of opioid-restriction legislation has come from state legislatures across the nation. States have, for example, passed laws imposing binding limits on the amount of an opioid that can be prescribed for an initial course of treatment [50] . New York's supply limit statute, which is fairly typical, allows for an initial opioid prescription of 7 days for acute pain [49] . Another intervention implemented in some states is mandated warnings, whereby physicians are required to provide specific information to patients before prescribing opioids [45] . Perhaps the most common intervention, used in nearly all states, is prescription drug monitoring programs (PDMPs) [61] , which track the prescribing of opioid drugs (often as part of a larger group of tracked drugs) [79] . States vary in the degree to which provider use of the PDMP is mandatory, with a recent trend toward mandatory use [11, 34] . New York's PDMP law requires prescribers to consult the PDMP registry at least 24 hours before prescribing a controlled substance and to document having done so [51] . Some states have imposed mandatory training requirements for physicians on opioid prescribing, including as part of a required continuing medical education program [48] . Additionally, state-level guidelines relating to opioid prescribing have been introduced in many states and are often unusually detailed relative to guidelines applicable to other drugs [57, 78, 82] . Although these guidelines may not always have the force of law, they affect physician decision-making and convey the message that opioids should be considered to be in a separate class from other controlled drugs [11, 34] .
Another mechanism of enforcement is the professional discipline system. The practice of medicine in each state is regulated by a board of medicine or similar governing body, which promulgates guidance and rules for physicians licensed in the state and handles enforcement matters, sometimes in conjunction with criminal prosecutors [15] . New York's state board for medicine and the Office of Professional Medical Conduct (OPMC) are the bodies that govern the practice of medicine in New York [3, 47, 62] . The Board for Professional Medical Conduct, which oversees OPMC, is made up of a combination of physician and lay members [84] . OPMC has the authority to impose sanctions on licensed physicians up to and including a permanent surrender of the physician's medical license [46] . If a physician has prescribed opioids inappropriately, which can include prescribing in greater quantities than medically indicated, failing to keep adequate records of prescriptions and the rationale for issuing prescriptions, and failing to monitor patients on an ongoing basis [63] [64] [65] , OPMC (and its analog agencies in other states) may frame these errors as deviations from the accepted standard of care [23, [63] [64] [65] . These state professional discipline systems have frequently suffered from a lack of resources, and commentators have suggested that many state medical boards would benefit from additional resources or other support [38, 39] .
Professional discipline systems are not the only safeguard against improper prescribing behavior. Other ways in which physicians are held accountable are through the peer review and quality assurance systems. Both peer review and quality assurance are forms of review that, although mandated through certain legal frameworks (such as Medicare Conditions of Participation), are conducted internally within a health care institution or group practice rather than through an external body [2] . Peer review, in which physicians' quality of work is evaluated by other health care providers, is required by the Joint Commission (formerly the Joint Commission on Accreditation of Healthcare Organizations [JCAHO]) [16, 85] . Through this process, physicians are typically subject to retrospective review of patient records by a peer review committee made up of other physicians [25, 85] . These peer reviews may be triggered by specific sentinel events or adverse, unexpected outcomes, or may be carried out according to a predetermined review schedule [11, 34] . Peer review committees, made up of fellow physicians and other providers, evaluate quality of care on a case-by-case basis and report their findings as to whether the standard of care has been met in particular cases, and then determine the systemic causes of medical errors and identify process improvements [16, 25, 11, 34] . Ultimately, quality assurance reports and corrective action plans flow up to the institution's board of directors [11, 34] . Quality assurance is slightly different from peer review in that monitoring is often conducted on an ongoing, systemwide basis, and data are often collected and analyzed by facility administrators and staff, rather than solely by physicians sitting on peer review committees whose primary dayto-day responsibilities are clinical in nature [14, 34] . In these quality assurance processes, hospital staff collect and analyze performance and outcomes data but can also pinpoint and highlight specific physicians and other providers who appear not to be meeting quality of care standards, and typically propose systems improvements or adjustments to ensure quality care [10, 11] . Quality assurance and quality improvement plans may include specific measures relating to opioid prescribing when that prescribing has been identified as a quality of care issue [17, 11, 34, 68] .
Legal Interventions
Researchers have attempted to evaluate the impact of federal and state-level legal interventions relating to opioid prescribing on a variety of health-related outcomes, including overdose deaths, emergency department visits, and quantity of opioid prescriptions.
While PDMPs are thought to reduce opioid misuse by increasing oversight over opioid prescribing and permitting physicians to observe their patients' historical prescription information, evidence of their effectiveness is inconclusive and mixed [23, 29, 30, 42, 43, 52] . A number of studies have concluded that states with PDMPs have not experienced statistically significant differences in the rates of opioid consumption, prescription, or overdose mortality [4, 6, 31, 33, 44, 66, 76, 80] . The literature suggests that PDMPs have led to no discernable or measurable impact on the amount of opioids distributed per capita [6] . Notably, significant reductions in patients that fall in high-risk opioid use categories, such as Medicare beneficiaries, have not been consistently observed [32, 43] . Furthermore, associations have not been established between PDMP prescribing requirements and opioid prescribing decisions [66] , and PDMPs have had no effect on the rates of opioid-related visits to emergency departments [32, 42] . However, some of the research on PDMPs suggests more positive outcomes. Some studies have shown that PDMPs have decreased the rates of opioid consumption and overdose mortality [41] . For example, a recent study demonstrated that Florida's PDMP was associated with significant decreases in volume of opioid drugs prescribed; however, the significance of the top-line result was attributable to a reduction in prescribing by "high-risk" prescribers, while the PDMP had essentially no effect on "low-risk" prescribers [13, 19] . On the other hand, other studies have found that PDMPs have actually increased the rates of opioid consumption and mortality, as well as rates of use of other illicit drugs [32, 52] . One study determined that PDMPs dramatically increased the shipment of opioids, a counterintuitive finding [69] . In order to maximize the effectiveness of PDMPs, some researchers have pointed toward implementing PDMPs in conjunction with other comprehensive, and potentially less intrusive, measures, such as patient and physician education [4, 44] , integrating multiple PDMPs [6] , screening for opioid use, and greater attention to clinical history of a patient's previous or ongoing pain control medications [33, 59] .
Studies of other interventions have produced similarly varied results. Perhaps because these other interventions are less commonly adopted than PDMPs, the body of research on them is less conclusive and less voluminous. Although several individual studies have indicated that these interventions could have positive results, it may not be possible to come to a firm conclusion on their efficacy based on research conducted to date [32, [37] [38] [39] [40] [41] [42] . Studies exploring the effects of prescribing guidelines and limits on prescriptions, for example, have found largely positive results, although these studies often focus on reductions in the amount of drug prescribed, rather than more direct metrics of harm. One study on the effect of prescribing guidelines in an emergency department showed substantial decreases in emergency department visits, as well as decreases in the likelihood of an opioid drug being prescribed and in the amount prescribed when a prescription is issued [55] . Another study examined an emergency department that implemented opioid-specific training and prescribing guidelines, and observed similar decreases in opioid prescriptions [58] . One study that looked at a change in prior authorization rules established by a commercial insurer (limiting opioid prescriptions to a 30-day supply) found that opioid prescribing was reduced upon the institution of such rules, but study authors noted that other factors could have contributed to this effect [26] . Multiple studies have found that prescribing limits had no meaningful effect on health outcomes [5, 32, 43] .
Studies evaluating the effects of mandated warnings and required training have also found mixed results. One study reviewed the effectiveness of Risk Evaluation and Mitigation (REMS), a tool used by the FDA to guide prescribing practices and monitor outcomes associated with certain drugs [75] . Although the REMS program for opioid drugs currently does not mandate prescriber training (with the exception of certain transmucosal fentanyl products), even the voluntary REMS guidelines have been shown to decrease rates of prescription of opioids [11, 34] . In another study, a group practice that implemented mandatory training saw decreases in opioid prescribing for chronic pain treatment, but did not see reductions in overall opioid prescribing [73] .
Discussion
Throughout modern medical history, the trust and discretion afforded to physicians have been pillars of the physicianpatient relationship. All of the legal interventions discussed above limit physician autonomy and interfere with professional judgment and discretion, thereby restricting this discretion and narrowing a physician's range of options for treating patients. In some situations, as in the public health crisis relating to deaths from opioid misuse, abridging that tradition and imposing rules of general applicability may be indicated, but in adopting specific rules of general applicability, we should also understand what other values and interests may be compromised. In the case of laws and regulations specifically restricting how, when, and under what circumstances all physicians may prescribe opioids to all patients, physician decision-making for the best interest of the patient may be impeded. Apparent solutions of general applicability may result in individual cases of suboptimal medical care.
These types of general restrictions conflict with the more traditional legal mechanisms for ensuring that physicians engage in proper prescribing behavior for all medications, including opioids-namely, peer review and quality improvement activities carried out by health care institutions and physician group practices, and the medical profession's state-level selfregulation through state medical boards. Professional disciplinary bodies are composed of medical professionals and administrators with the knowledge and experience to determine whether individual opioid prescribing behavior fails to adhere to evolving medical standards. State medical boards and peer review committees have longstanding experience in investigating and enforcing behavior that could constitute a deviation from acceptable standards of medical practice, including in complicated areas in which the opinion of the medical community has evolved rapidly, as with opioid prescribing over the past two decades. At the same time, the professional disciplinary process has been criticized for its slowness and for failure to identify and disqualify incompetent physicians or those who engage in unethical, unprofessional, or even criminal behavior [28, 32, 77, 86] . These criticisms have been voiced also in regard to failure of this disciplinary process to detect and prevent inappropriate opioid prescribing practices [18, 87] . The answer to these criticisms may lie, however, in making these processes more rigorous and better resourced, in order to deploy their ability to examine individualized physician practices, with careful attention to whether specific prescribing decisions for specific patients have been inappropriate, or even intentionally so. Peer review and quality improvement systems are already powerful tools to ensure quality of patient care and address individual instances of inappropriate provider behavior relating to the prescription of opioids [12, 56, 83] . Such processes could be improved by ensuring a more dedicated focus on proper opioid prescribing practices, particularly with respect to specialty groups such as surgeons, pain management specialists, and psychiatrists. Peer review systems have been occasionally criticized for being ineffective or arbitrary, but studies show measurable improvement associated with implementing and maintaining these systems, including with regard to opioid prescribing [21, 22, 25, 60, 85] . Institutional quality assurance programs can identify and remedy patterns of harmful underprescribing, as well as overprescribing of opioids and other medications.
In the history of the regulation of medical practice, even in the midst of public health crises, it is unusual that a broad area of practice is pre-empted by legislative or regulatory measures. Specifically, the sort of interference with physician autonomy that these opioid-related legal interventions represent has been used in relation to only a small number of other areas of medical practice. Abortion is a well-known example; states have required physicians to perform sonograms on women seeking abortions [81] or to provide specific state-mandated information to women seeking abortions [72] . These regulations are specific to abortion providers and in several cases have been struck down by courts as being unconstitutionally invasive of the patient's guaranteed right to privacy, including the patient's right to frank communication with her physician [70] . Another state law, ultimately struck down as unconstitutional, prohibited clinicians from asking patients whether they owned firearms [89] . Breast cancer has been the subject of a similar intrusion into physician autonomy, as 16 states require physicians to inform women of surgical options less invasive than bilateral mastectomy, known as breast-conserving surgery or lumpectomy [4] . With these few exceptions, physicians have not experienced areas of practice in which they must consider legal requirements (and the normative message conveyed by such requirements) in rendering their best medical judgment.
Some prominent physicians have publicly opposed specific restrictions on physician judgment in opioid prescribing for pain management, citing their own clinical experience and the scholarship on the topic [35, 88] . These concerns-over limiting autonomy and the ability of providers to treat patients in the method they deem most clinically appropriate-must be considered here, as the sum of the evidence described in the scientific literature does not yet point toward any of the detailed regulatory schemes adopted to date as being particularly effective as means of reducing opioid-related harms. As described above, the individual studies that have looked at specific opioid-related initiatives reveal that the most common types of interventions adopted by states have been of limited, or unproven, efficacy.
Additionally, even if the above-described studies had each observed statistically significant results in their primary endpoints, they focused predominantly on endpoints that are limited or misleading in their public health significance, such as the number of individuals receiving prescriptions or the total amount of opioids prescribed. These types of metrics provide a limited view of the overarching public health considerations involved in the opioid crisis. For example, individuals who no longer have access to prescription opioids may move on to using illicit drugs such as heroin, which are associated with a high risk of overdose and other negative health outcomes, although even that risk-of individuals who are prescribed opioids going on to use heroin or other street drugs-may be overstated [1, 53, 71] . Of the many people who use prescription opioids, 4 to 6% go on to use heroin [3, 7] . Additionally, there is strong evidence showing that much of the opioid-related harm in recent years has resulted from illicit fentanyl (much of which now comes from outside the USA rather than diversion of domestic supply) [20] and heroin rather than prescription opioids [11, 34] . Simply reducing the volume of opioids prescribed may address the risks of diversion, but does not necessarily capture whether a legal intervention has the desired ultimate effect on public health [24] . We acknowledge the difficulty of carrying out a study in this arena that could generate clear, unambiguous primary endpoints and direct causal associations. Yet, these highly specific opioid-related legal restrictions on physicians' treatment uses of opioids typically do not accommodate the complex factors that physicians must consider in treating patients, and yet at this point, appear only marginally effective in preventing public health harms from opioid misuse.
Whether intended or unintended, many of these legal interventions have had the effect of reducing access to opioids, not only for the illicit purposes lawmakers are concerned about but also for legitimate uses in the treatment of pain [47, 48, 71, 88] . Any regulation that has the effect of reducing the amount of opioids in the system is likely to make it more difficult, and in some cases impossible, for a patient in chronic pain to get the medication he or she needs, creating a parallel "crisis" for some whose pain goes untreated or partially treated [24, 37, 52] . One writer, discussing her personal experience with barriers to access, reported that an alarming number of individuals she knew personally who suffered from pain and were unable to obtain the drugs they needed had committed suicide [25] . It is a genuine and pressing quality of care issue not only that patients may have inappropriate access to medically unnecessary prescription opioids, but it is also a quality of care issue that other patients do not have access to medically necessary and clinically appropriate opioid drugs, whether for the treatment of acute or chronic pain or of addiction.
Conclusion
Legislators undoubtedly have had the best intentions in drafting laws designed to stem the rising tide of opioid-related addiction and death. However, in many cases, these laws miss the mark. Evidence is mixed on their success in reducing negative health outcomes associated with opioids. In addition to their questionable efficacy, many regulations may be impeding physicians' ability to properly treat their patients' pain and address addiction. Research should focus on whether these legislative restrictions have had positive correlations with reduction in opioid-associated harms, but also on whether these restrictions may have had adverse effects on clinically appropriate care. Both are important questions, but the latter appears to have been studied much less carefully. There are alternative regulatory and quality assurance structures that can be deployed here, including more rigorous hospital and group practice oversight of opioid prescribing practices among their physicians and surgeons, including the specialties of pain management, anesthesiology, primary care, psychiatry, and orthopedics.
Also, the traditional and longstanding self-regulating physician discipline system can be used more aggressively and more effectively to detect, punish, and prevent inappropriate opioid prescribing. That this largely under-resourced system may not have been adequately effective to date does not mean that a more rigorous and robust system could not achieve better results. The professional disciplinary and peer review systems have the advantage of examining physician prescribing behavior in individual patient cases, with the appropriateness of those practices calibrated to individual cases and allowing for exceptional patient needs. That sort of calibration and allowance of exceptional cases is not possible in the more specific legal regulations adopted by state legislatures, or even by federal authorities, as in the case of specific restrictions on use of buprenorphine. Physicians who fail to meet the standard of care, whether by overprescribing, prescribing to a patient without a legitimate use for opioids, or failing properly to document such treatment, should have their practices reviewed and adjudicated, just as other physician failures to meet the standard of care are addressed, either by professional bodies or through the peer review processes of hospitals or group practices. Poor physician practices in the prescribing of opioids should not be defended, and should be prevented, and aggressively so. The questions are whether the current legislative focus on decreeing "one size fits all" standards for all physicians in this area is effective, and whether a more robust approach using peer review and professional disciplinary processes can be more effective, while simultaneously more protective of the independence of physician decision making in the interests of individual patients.
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